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@ Communication apparatus. 

@ A communication apparatus includes a unit for starting 
power supply in accordance wit h external conditio ns, a unit for 
supplying power to the apparatus in accordance with a signal 
from the starting unit, and a unit for stopping power supply by 
the po wer supply unit after a predetermine d ope ration suc h as a 
communication operation is completed. 
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Description 



Communication Apparatus 



BACKGROUND OF THE INVENTION: 

Field of the Invention 

The present invention relates to a communication 
apparatus and, more particularly, to power supply of 
a communication apparatus. 

Related Background Art 

A conventional communication apparatus, e.g., a 
facsimile apparatus is arranged as follows because 
the apparatus has an automatic receive function. 

(1) A stand-by power source function is 15 
provided for a power source unit so that part of 
power is supplied during a wait period and total 
power is supplied upon automatic receive 
operation (as in a middle- or high-class machine 
shown in Fig. 2). 20 

(2) Total power is normally supplied from a 
power source unit (as in a lower-class machine 
shown in Fig. 3). 

In the apparatus of item (1) described above, 
however, an arrangement of the power source unit is 25 
complicated, and the manufacturing cost is in- 
creased. 

In the apparatus of item (2), although an arrange- 
ment of the power source unit is simplified and the 
manufacturing cost is low, power consumption 30 
during a stand-by period is increased. In addition, 
this apparatus has problems of heat dissipation and 
safety during the stand-by period. 

SUMMARY OF THE INVENTION 35 

It is an object of the present invention to solve the 
above conventional problems and improve a com- 
munication apparatus. 

It is another object of the present invention to 
provide a communication apparatus which does not 40 
consume much power during a stand-by period of 
the apparatus. 

It is still another object of the present invention to 
provide a communication apparatus which starts 
power supply in accordance with external conditions 45 
such as reception of a calling signal or an operation 
start instruction and stops power supply upon 
completion of an operation. 

It is still another object of the present invention to 
provide a communication apparatus which starts 50 
oscillation of an oscillation power source circuit in 
accordance with the external conditions as de- 
scribed above and stops oscillation of the power 
source circuit upon completion of an operation. 

The other objects of the present invention will 55 
become apparent from the following detailed de- 
scription of embodiments and accompanying draw- 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing an 
arrangement of a first embodiment of the 



present invention; 
Fig. 2 is a block diagram showing an 
5 arrangement of the conventional apparatus (1) ; 

Fig. 3 is a block diagram showing an 
arrangement of the conventional apparatus {2) ; 

Fig. 4 is a circuit diagram showing an 
arrangement of a shaping circuit of the first 
10 embodiment; 

Fig. 5 is a flow chart for explaining a control 
operation of a CPU of the first embodiment; 

Fig. 6 Is a block diagram showing an 
arrangement of a second embodiment of the 
present invention; 

Fig. 7 is a flow chart for explaining a control 
operation of a CPU of the second embodiment; 

Fig. 8 is a block diagram showing an 
arrangement of a third embodiment of the 
present invention; 

Fig. 9 is a block diagram showing an 
arrangement of a fourth embodiment of the 
present invention; and 

Fig. 10, consisting of Figs. 10A and 1 0B is a 
flow chart for explaining a control operation of a 
CPU of the fourth embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention 
will be described in detail below with reference to the 
accompanying drawings. 

Fig. 1 is a block diagram showing an arrangement 
of the first embodiment. Referring to Fig. 1, a fuse 1 
for preventing an overcurrent, a power source 
switch 2, a line filter 3, and a rectifier circuit 4 are 
connected to an oscillation circuit 51. A telephone 
set 7 and a line 8 are also included in the apparatus. 
A transistor 12 for controlling an oscillation oper- 
ation is normally ON to stop oscillation of the 
oscillation circuit 51 of a power source. When 
oscillation of the oscillation circuit 51 is stopped, no 
power is supplied to the apparatus. Photocouplers 
9, 10, and 11 ON/OFF-control the oscillation stop 
transistor 12. A light-emitting portion of the photo- 
coupler 9 (PC2) includes bidirectional photodiodes 
and is connected in series with one of lines L1 and 
L2. 

When the line is open, no current flows through 
the light-emitting portion of the PC2. When a 
handset of the telephone set 7 is taken from the 
hook to close the line, however, a DC loop is formed, 
and the light-emitting portion of the PC2 emits light 
to turn off the oscillation stop transistor 12, thereby 
starting oscillation. A signal 17 is supplied from an 
I/O port of a control unit (CPU) of a main body of a 
facsimile apparatus. That is. the signal 17 is 
generated under the control of the CPU (comprising 
a microcomputer) which is activated immediately 
SO after the power source is enabled. This sig nal is 
active at low level ("0* level). When a signal PHLD 
goes to low level, the oscillation stop transistor 12 is 
turned off. and oscillation is started. When a calling 
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signal (16 Hz) is sent from the line, a light-emitting 
portion of the photocoupler 1 1 emits light to turn off 
the oscillation stop transistor 12. thereby starting 
oscillation. The communication apparatus also in- 
cludes a 16-Hz (CI) detector circuit 15 and a shaping 
circuit 16 for integrating a signal CI and supplying a 
current to the light-emitting portion of the photo- 
coupler 11 (PC4) for a predetermined time. A 
network control unit (NCU) 14 controls a network of 
the communication apparatus. 

Fig. 4 is a circuit diagram showing the shaping 
circuit 16 shown in Fig. 1. The shaping circuit 16 
comprises a DC cut capacitor 21. a rectifier circuit 
22. a smoothing capacitor 23. and a resistor 24 
having a large resistance for discharging the 
capacitor 23. a Zener diode 25 for identifying the 
signal CI (calling signal), and a light-emitting portion 
26 of the photocoupler 10 (PC3) shown in Fig. 1. A 
signal which responds to the signal CI (16 Hz) is 
obtained by integrating the CI by these circuits. 

An operation of the first embodiment will be 
described below with reference to a flow chart 
shown in Fig. 5. When oscillation of the power 
source is started to activate the CPU of the 
communication apparatus, the signal PHLD from the 
OUT port 17 is fixed at low level to continue 
oscillation of the power source in step S01. In step 
S02, the CPU checks in accordance with a signal 
from the 16-Hz detector circuit 15 whether the signal 
CI (16 Hz) is sent If the signal CI is detected in step 
S02 the flow advances to an automatic receive 
operation in step S03. If the signal CI is not sent, a 
10-sec timer is started in step S04. and the CPU 
checks in step SOS whether a start key (not shown) 
is depressed. If the start key is depressed, the flow 
advances to a send or receive operation in accord- 
ance with the presence/absence of an original 
sheet. If the start key is not depressed, depression 
of a copy key (not shown) is checked in step S07. If 
the copy key is depressed, the flow advances to a 
copy or feed operation in accordance with the 
presence/absence of an original sheet in step S08. If 
the copy key is not depressed, time over of ten 
seconds is checked in step S09. If time over is not 
determined, the flow ret urns to step SOS. If time over 
is determined, the signal PHLD from the OUT port 17 
is set at high level in step S10. As a result, oscillation 
of the oscillation circuit 51 of the power source is 
stopped, and power supply to the communication 
apparatus is stopped accordingly. Note that after the 
operat ion is completed in step S03, S06, or S08, the 
signal PHLD is set at high level in step S10, and the 
power source is disabled. 

That is. in accordance with external conditions 
such as reception of a calling signal or off-hook of 
the telephone set 7, the transistor 12 is turned off. 
the oscillation circuit 51 of the power source unit 
starts oscillation to supply power to the apparatus. 
When a communication or copy operation is com- 
pleted, the transistor 12 is turned on to stop 
oscillation of the oscillation circuit, thereby stopping 
power supply. 

A second embodiment of the present invention 
will be described below; 

Fig. 6 is a block diagram showing an arrangement 



of the second embodiment different from the first 
embodiment in an arrangement after an oscillation 
circuit 52. Referring to Fig. 6, a start switch 18 is 
mechanically arranged. Note that this switch auto- 
5 matically returns (opens) when a predetermined 
time elapses after it is depressed. When a user 
depresses the start switch 18 of the communication 
apparatus, an oscillation stop transistor 12 Is turned 
off to start oscillation. 
10 Fig- 7 is a flow chart for explaining a control 
operation of a CPU of the second embodiment. 
Referring to the flow chart shown in Fig. 7. i n step 
S21, after the CPU is activated, it fixes a signal PHLD 
at an output port to low level to continue oscillation. 
15 In step S22, the CPU checks whether a signal CI is 
sent or not. If the signal CI is detected, the flow 
advances to an automatic receive operation in step 
S23. If the signal CI is not detected, a send or receive 
operation is performed in step S24 in accordance 
20 with the presence/absence of a original she et. Aft er 
these operations are completed, the signal PHLD is 
set at high level to stop oscillation in step S25. 

Another power source circuit system for reducing 
power consumption during a stand-by period to 
25 substantially "0" will be described below. 

In the above embodiments, a switching power 
source is used as the power source. In the following 
embodiment, a dropper type power source utilizing a 
commercial transformer will be described. 
30 Fig. 8 is a block diagram showing an arrangement 
of the third embodiment adopting the dropper type 
power source. Referring to Fig. 8, this apparatus 
includes a triac 41, a bridge diode 42, a commercial 
transformer 43, and a smoothing/stabilizing circuit 
35 44 at the secondary side of the commercial 
transformer. 

An operation will be described below. Normally, 
when phototransistors of photocouplers PC2, PC3. 
and PC4 are OFF, no current flows through the 

40 bridge diode 42. and the triac 41 is kept OFF. 
Therefore, no current flows through the transformer 
43. and an output from the smoothing/stabilizing 
circuit 44 is zero. 

When a handset of a telephone set is taken from 

45 the hook and the PC2 emits light, the phototransis- 
tor is turned on to supply a current to the bridge 
diode 42, and the current flows through the gate of 
the triac 41. thereby turning on the triac. In this 
manner, since the current flows through the com- 

50 mercial transformer, a DC output is obtained from 
the smoothing/stabilizing circuit 4 4. As a result, a 
CPU starts operation, and a signal PHLD is kept at 
low level, thereby maintaining power supply to the 
triac 41. 

55 The triac 41 can also be turned on by the PC4 
which emits light in accordance with a signal CI. In 
this case, po wer sup ply to the triac 41 is maintained 
by the signal PHLD as in the above operation. 
In order to turn off the power source output after a 

60 series of o peratio ns are completed, the CPU sets 
the signal PHLD at high level to turn off the 
photocoupler PC3. thereby stopping the gate cur- 
rent to the triac 41 . Therefore, the triac 41 is turned 
off, and the secondary output of the transformer is 

65 also turned off. 
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A control operation of the CPU in the third 
embodiment is the same as that shown in the flow 
chart of Fig. 5. 

The fourth embodiment of the present invention 
will be described below. 5 

Fig. 9 is a block diagram showing an arrangement 
of the fourth embodiment. 

Note that in Fig. 9, the same reference numerals 
as in Fig. 1 denote the same parts. Referring to 
Fig. 9, an original sheet sensor 18 supplies a current 10 
of several mA from the primary side of a power 
source to a light-emitting portion of a photointerrup- 
tor and starts oscillation of the power source in 
accordance with the presence/absence of an orig- 
inal sheet. A circuit 21 supplies information repre- 15 
senting that the power source is caused to start 
oscillation by the original sheet sensor from the 
secondary side of the power source to a CPU. Ah IN 
port 19 receives this information signal. When a 
handset of a telephone set is taken from the hook to 20 
connect a DC loop, the power source detects this by 
a PC1 and starts oscillation. In this manner, an 
on-hook operation of oscillation of the power source 
is controlled by three photocouplers PC1, PC2, and 
PC3 and the photointerruptor (original sheet sensor) 25 
18. 

An operation of the CPU of the communication 
apparatus using the above power source will be 
described below with reference to a flow chart 
shown in Fig. 10. 30 

When the CPU is activated, it outputs an active 
signal PHLD from an output port 17 in step S101. 
Therefore, oscillation of the power source is conti- 
nued. In step S102, the CPU sets a predetermined 
value (e.g., 60 seconds), in a timer T1. This value is 35 
set in order to turn off oscillation of the power 
source upon time over. In step S103, in accordance 
with a signal supplied from the PC4 of the power 
source to the IN port 19 via the secondary circuit 21 , 
the CPU checks whether an original sheet is 40 
present. If an original sheet is present, the flow 
advances to step S104. If an original sheet is not 
present, the flow advances to step S111. In step 

5104, the original sheet is fed to a reading position, 

and a routine loop for detecting start key depress- 45 
ion, copy key depression, and time over in steps 

5105, S107, and S109, respectively, is performed. If ' 
start key depression is detected, a send operation is 
performed in step S106. After the send operation is 
completed, the signal PHLD at the OUT port is 50 
released, the power source stops oscillation, and 

the CPU stops an operation. Similarly, if copy key 
depression is detected, a copy operation is per- 
formed in step S108, and the signal PHLD is released 
in step S110. If time over is detected, the CPU 55 
similarly releases the signal PHLD in step S110 and 
stops an operation. If an original sheet is not present 
in step S103, the flow advances to step S112 when 
an automatic receive/manual receive switch on an 
operation panel is set to the automatic receive side; 60 
advances to step S1 13 when It is set to the manual 
receive side. In step S1 12, the CPU checks by the CI 
detector circuit 15 shown in Fig. 9 whether a signal 
CI is supplied. If the signal CI is detected, the flow 
advances to an automatic receive operation in step 65 



S1 18. If no signal CI Is detected, the CPU determines 
that the input signal is noise, and the flow advances 
to step S110. If the switch on the operation panel is 
set to the manual receive side, a routine loop of 
detecting start key depression, copy key depress- 
ion, and time over in steps S113, S115, and S117, 
respectively, is performed. If start key depression is 
detected, a receive operation is performed in step 
S114. After the receive operation is completed, the 
flow advances to step S110. Similarly, if time over is 
detected in step S117, the flow advances to step 
S110. 

As has been described above, according to the 
present invention, power consumption is reduced 
during a stand-by period by stopping oscillation of a 
power source during the stand-by period. In addi- 
tion, since an apparatus is activated in accordance 
with a manual/automatic activation factor, a com- 
munication apparatus having a stand-by function can 
be realized at lower cost with a smaller size than 
those of conventional apparatuses can be realized. 

In the above embodiments, the present invention 
is applied to a facsimile apparatus. The present 
invention, however, is not limited to a facsimile 
apparatus but can be widely applied to various 
communication apparatuses such as an automatic 
answering telephone set and a teletex apparatus. 

In addition, the present invention is not limited to 
the above embodiments but can be variously 
modified. 

As described above, according to the present 
invention, there is provided a communication ap- 
paratus which is simple in arrangement and con- 
sumes less power in a stand-by period 



Claims 



1. A communication apparatus comprising: 
means for starting power supply in accordance 
with external conditions; 

means for supplying power to said apparatus in 
accordance with a signal from said starting 
means; and 

means for stopping power supply by said power 
supply means after a predetermined operation 
such as a communication operation is com- 
pleted. 

2. An apparatus according to claim 1 , wherein 
said power supply means comprises a switch- 
ing power supply circuit. 

3. An apparatus according to claim 1 , wherein 
the external conditions include reception of a 
calling signal from a calling party. 

4. An apparatus according to claim 1 , wherein 
the external conditions include an operation 
start manual instruction. 

5. An apparatus according to claim 1, further 
comprising means for reading an original sheet 
and sending a read image, 

wherein the external conditions include setting 
of an original sheet. 

6. An apparatus according to claim 1 , further 
comprising control means for performing com- 
munication control in response to start of 
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power supply. 

7. An apparatus according to claim 6, further 
comprising means for maintaining power supply 
in accordance with an output from said control 
means. 

8. An apparatus according to claim 1 , wherein 
said power supply means comprises a dropper 
type power source circuit. 

9. An apparatus according to claim 2. wherein 
said starting means starts an oscillation oper- 
ation of said power supply means. 

10. An apparatus according to claim 6, wherein 
said control means determines the external 
conditions and performs communication con- 
trol on the basis of the determination result. 

1 1. A communication apparatus comprising: 
power source means for starting power supply 
in accordance with various external conditions; 
control means for performing communication 
control in response to power supply by said 
power source means; and 

means for stopping power supply by said power 
source means in accordance with an output 
from said control means, 

wherein said control means determines the 
external conditions which cause power supply 
and performs communication control in accord- 
ance with the determination result. 

12. An apparatus according to claim 11, 
wherein said control means stops power supply 
after a communication operation is completed. 

13. An apparatus according to claim 11, 
wherein said power source means includes a 
switching power source circuit and an oscilla- 
tion control unit for controlling an oscillation 
operation of said power source circuit. 

14. An apparatus according to claim 13, 
wherein said power source means starts oscil- 
lation of said power source circuit in accord- 
ance with an input of the external conditions. 

15. A communication apparatus comprising: 
means for generating various signals for staring 
power supply; 

power source means for performing power 
supply in accordance with the signals from said 
signal generating means; 
control means for starting a control operation 
upon power supply by said power source 
means; and 

means for stopping power supply by said power 
source means in accordance with an output 
from said control means. 

16. An apparatus according to claim 15, 
wherein said control means determines a type 
of said signal generating means after the 
control operation is started and executes the 
control operation in accordance with the deter- 
mination result. 

17. An apparatus according to claim 15, 
wherein said signal generating means includes 
a calling signal detector circuit. 

18. An apparatus according to claim 15, 
wherein said signal generating means includes 
a generator for generating a manual instruction 
signal for starting an operation. 



19. A communication apparatus of the kind 
which is required to operate automatically at 
least upon receipt of an incoming signal and 
which has means for switching on a power 
source upon receipt of said signal, charac- 
terised in that there is a single power supply 
circuit which can operate in either stand-by low 
power mode or full-power mode upon receipt of 
the external signal. 
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FIG. 7 
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FIG. 10B 
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© A communication apparatus includes a unit for 
starting power supply in accordance with external 
conditions, a unit for supplying power to the appara- 
tus in accordance with a signal from the starting unit. 



and a unit for stopping power supply by the power 
supply unit after a predetermined operation such as 
a communication operation is completed. 
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